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(54) MANUFACTURING METHOD OF HIGH-FREQUENCY MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a high-frequency module having high 
production efficiency. 

SOLUTION: This manufacturing method includes an 
electronic component packaging process 62 that is 
composed of a plurality of child substrates 22 that have 
the same circuit l^attern and a parent substrate 21 that 
is formed by interlocking the child substrates 22 and 
mounts electronic components to the child substrates 
22; a process 64 where a slit for electrically separating 
an integrated signal terminal is provided after the 
process 62; a process 66 that allows a pin 39 of an 
inspection tool to come into contact with the signal 
terminal of trimming by a laser after the process 64; and 
a separation process 72 that separates the child 
substrate 22 from the parent substrate 21 after the 
process 66, thus improving the productivity of the high- 
frequency module. 
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(57) [g*^] " - 

iSS*g2 1 <h*^6^0. CtiiE.tD^S2 2tC^T-gPa°D 
^^•"T ^^^g|5n°Dll^XS 6 2 i . C (DXfl 6 2 <D^ 

V^WtM^TM^AL. C<OXfl6 4(D?g(C. ff-^-^ 
tCt^l2?fe:R(Dfc:-> 3 9 #T U -1f T h U = > ^ 

T^Xfi6 6<h. CCDXfie eof^CC. TSffi2 2^IJ 
SS2 l:^^^^JK-r^^«IIX|i7 2«:Wr'2>fcO'C* 



SB U-n>i^ = ^7'gt^J« 
7? 




1 

m^i) PI— cD|DIgs-'^•^^->*ls:^:fe>n■^.i^^> 
s^fi^ 1 ox?ii , com 1 ©xgcD^fc, friH— 

S$i*-r||l©*SI3E*?f'5*3©Igi. C©m3©X 

a-;i'©SS3§:)?& 

2 ] ^2 ©Xlitctew 4<i-^^^©»(StB. 

©ssjiT^ffi. 

[ifi^3] ^2©XgCC*iltS«-^^©^»B, 
JfMf 5 C i K J: «3 ^mr^fm^ 1 «:ffit8©lSS 

ig*i;a-;u©S!Bg:&&. 

[ mm 4 ] II 3 ©xisccte w s t >©^«^«c » . 

<»:©f><fc0 45i/7> Kf>?:$tK:^«S#^. <!:<!: 4 
f>©||||ftB$«:Bi'©f>J:9 4m-Clui3i^-5'> K 

ti**?l5] mi©*ldt«. «?»<i©^g««rlll^tc 

«IS-rsit^ 1 (ciB«©»iJSiS*t^^-iU©SSjg:& 

j^:Srffi«:*jt,»t:. ||4©xg©^K:. m2©tjlS^iT^ 
m5©Xgi. C©^5©Xg©m. HJa«*S^*- 

ji-?: 7^- f> i^niir -an e ©xs*w^sisa«[*sp 
[ai*3S7 ] i§i-©HBS^s4»->*4g9:w fen* <t i 

JCBSEftJ^%b/c^?^<i©^^«i. C©^^S«I^±*i 
JIM LTJ^lSS n2> i i fe«:p5^{C«a*SS|J«:W LfcfS 
S«i*>6fiS0 . ^IB^tR©«ifflIEK|| 1 ©IlKtcS 

sibrjefissn/cfte©^«©si 2 ©usstcgg^sn/c 
«ffl9ffi©fi^T-i-<*fiR?^§*a. cne>©^F««|al± 
©tffiffliJE^m^Wtc^llt-r 1 ©X!ii . C©ll 1 © 

xg©g^«:iiriB^ts«:m^^gPDi,«rSl#T 2 ©xg 

<!:. C©m2©Xg©^«:, fiiB— f^fiXJ^Sn/cBUlB^ 

»fi©<i-^«g^ tmmt i>^o^w^o^m^m- <t 4*5 
SI-ri.m3©xS£. c©m3©xg©i*(c. wriBT« 



(2) 2 0 0 1 - 3 1 3 2 2 4 

2 

114 ©x^i. c©m4©xii©«K, mwi=mm<om. 

5 ©xfi^rW-r Sig^?^*-:;* -;i'©i!{^:i^ffi. 
inntm e ] ma ©xgtcfcw •2)m-^^F©^f8iB. 

©sas*!*. 

[11*^ 9 ] ma ©xigtctew €)<i-^^©»isi«. 

jg*iP*-;l'©Si{it^S. 
10 CH*^ 10] m 4 ©XgtCfeWS f>©^«^CC 

tic. b->©Blffii^{c(*i'©f fe^-CmriEi'^^ 
F b->?:f8Bi§ # Sft^Jl 7 tClB«S©»®iS^-=ei;:» - 

©««§:!?«. 

n m4©XgtC*jWS*l2tt> ISSli© 
[111^12] m4©XS(C«5»'S>«^». 11^©^ 

S®©(i-^^i^K:*f LTBSISI— ©ismtc f^j&JVELr 

inmm 14] r»iit^s^tg©^»t®« 

1 3{e:iatg©iSSiK*i'^-;i'©$!{iS:^a. 

mnoM 15] X F -c^ni-r «.^«©^»fffi i 

30 F -Jr ©ffiiJM i «Bg^ b < «t S J:^ tc^Bfi b /c 

mmm 1 3 KgB48©iss?s?*2;' -;i'©ssji55rs, 
[fS^^ie] ^'-;i'Fir-;^©ffliJDi«. ^Btctb-^ 
rtiffi^jgfiSbfcW^^Si 5iciatS©WJ3ifi*i^*-Ji' 

1 7 ] ^»K©»BIXSW. 0«£73?rfflO-r 
*!3Bi-r-&itt>4C. C©lIte^«cJ:0i'-;l'F-5^-:^© 

1 8 ] J^-JU Fir-XB. ^-CJT-feJfit^-r 

40 mm.fi> tthic. c:©fTi&»*:ei«ii«:jfOftifcjf'3 
ftlfgp^J^fiXb. C©l^>5ftlfSP©5fe«g«c}^£!£-ra«l* 

^««©ffiijffiic?ess;sti/cd^'5> FSS-^-tc^j^ea^wr-s 
88*31 1 3 {ciBt8©K®iS?-=ei? a -;i'©t!iS:^. 

CiS«]l 1 9 ] t'-^U Fir-x^©^ffi{C. U— tf*i^ 
r^Ep-r ■Sift*^ 1 3 (CgBt8©SS?S*-:^* -JKC^SfiS 

inncm 2 0 ] si*5®7 K:fBts©iiiSis*2^* -ju© 

S!Bi:^;Scc*j(,»-c. ^^Sffi*«Stg*^^^^l§IT4m5© 
50 6 ©xgj& wr iS^ jR* * - Ji'©»i§:&fe. 



3 

in^m2 1 ] iii—©ii8g^>-i»->*is:w en-Si i 

ate. B5BE^=««©WJS*W»iOTB5ie^«4S?:B!riH« 

I i« 2 3 ] ^-S^O^SrE i - ;U K - ©fflij 
ffiiWBS^0<^cS<t^K:ttJKL/cisl*^2 1 tcfSig© 
1I5S«[*2^ ^ - ;U©iSji7^ffi. 

■ctiffi4?^fi£L//cii^512 3iciatS©iSSjg*y*-;i' 

WK-r-Sii4>K:. C©iBl«teJ){cJ:OJ^-JU K^r-;^© 
-Ji'©^®:^ft. 

Cit:*312 6] ^2©XSi^3©Xfii©FHlK, 

•C^S?rtT^Xg=grl9:W/£:i8^]S2 1 {ClBtS©li5S?&* 

i;=^-ji.©M3t::&ffi„ 

J&mti>t6i>ic. c©rrttt#:?^«cjTi3flif-ciiT0 

ftlfSP?r?^fiSb, C©!fT»3ftlfa5©5fe^iCjefiS-r2>«l=lr 

2 1 ic^consmmti? » - Ji'©i83i?jffi, 

[#6§B©i¥ifflncSi??] 

[000 1] 
[0 00 2] 

[ts*©sjf5] «T, fie3fc©mE$ijai^Mg (wt. v 
•cffli,i/c*)©-c*s. ) (ow^-^mt. m\iv: 

^•rJ:^ic, SSStSl f*g«:1ffiB[©|Sl— -rs^i-vi^S^S 
^ffi2*S^L/TS:W6nT4(J'3. C©T-SS2iC^ 
^D°n«:S3t-r -5.11 1 ©Xg <h . C ©m 1 ©Xg©^ 
(C. @ 1 8 tC^-r J: ^ CCiKSS 1 {caiSSnTCift:^ 
fi2=Sr<i>i-tC»S!l-r-2,m2©X^i> C©^2©Xfi© 
t^f. :S-SllSn/c^»ffi2©— :>-r-:>icmjs*iiinA-r«) 
f^iliig-r S <k i tc ^-s 5? - >-CJBgS 3 tllfc^agS© -i 

=&tf ^ll3©XSi> C©ll3©Xg©mt?, 
j^^J:^>tc. ^Sffi2tCS-'-Jl'K^r-:^3)&tt-&-5^4 



(3) ^182 00 1 -3 1 3 224 

4 

©XSi. C©^4©Xg©gLt?. S»^S*tf^ll5 
©XgitrWUTl^fc. 

[0 003] ® 2 0 w, Siss 1 <om^it.:kmT 
* 0 . «s« 1 mc&iimi: Ltc^m2 ifi^^m&i^ 
s nr *j ») . c ©^»« 2 1 ommicmfS. 

$n/cStS§i54tca^$nrC»«.„ 5. 6, 7. 8»ffi 

n^^-cs> K> . 2 ©^fflijH 1 0 icmi enr i> 
* •? . 11 (i^m 1 2 e.n/c > f*8-?--c* 

HKl 3tCgi^SnT*J»3. C©»1 ©HKl 3W-'-<5» 
->Tll2©lIgSl 4=fe^L/T^-^^6;c^§nT 

■crr^i$< ^^5-i»T*0. ^««2©8lffliJ!Bl 0?&J^ 

fsr^./cto#^-cn-^!St^Ti,i/c. fisiiMi 2w. vm 
«:S:W-c*jti-c. a-e«!l^-c^p•a^g2^^»f8L/-c^,^fc. 

[0004] 

20 JSfie*©vco{cf-^sn-sig^js^i?^-Ju©$ajt75 

&-CB« ^2©XS-C|S»Sl*^?.dF»ffi2^:»StL-C 

LSi\ ■e-©±rm3oxfiic*ji,»-c, «o'^r©7-s 
[0005] ^c-c^mma. c©wja=&»^L/cfe© 

X\ ^li58i*©»t<^lSS^jg?*i^^-;l'©183g:&ffi«rSi« 
•r -2> C i * i L/ fcfc ©T* . 
[0006] 

[iSSi=&^^-r-5?cfe©^©] C©ge!]?:Sfi£^-J,/c& 
30 {c:$:|%Bj<Dig^jg^t;:x--jbcr>MjS:^a«> I1I-©11K 

^^•^'->*sta:w/E>n^. t i tJcKESflj^^i/Vcaaii© 

«©«(WB«:» 1 ©HSStc^ § tiA:^-^iST-*S9:W S 

mom 2 ©nKicm^ s n/cfi-^ j^^^ i — ^jkj^ s n . 

cn6©^«tgtcm^^g|Ju1,^rS^«-r*lll©Xgi. C 

©M 1 ©xg©^ic . mi5-wmmtii.fcns&=mm<D 

»2©XSi, C©»2©Xg©^K. «triBT««©m 
-^^tC«ISv6:a©t:->:Sr^^§-^-rll 1 ©<^?&tT^ 
SI3©Xgi. C©03©XS©acc. HaiaT-SS©«S 
m«:«Oi0r LT8>f§B'fS4g%«(r§BIIS«(:!» 6^l9|-r 
4©Xg%*-r^4>©-C*-2>. CtxKiO. iSS«*t5 
^-;l'©SfeStt*5(S]_h^2,. 

[0 00 7] 

so «ri//ca®<i©^s<i:> c<D^m^isi±iiiim^bxm 



5 

l©*IS^:^f^ll3©Xgi> C©»3©Ig©m. 
tuiH^«©©SJtJM?:^»T bTB«B3^SS%i5iH*I»tg 
*> 6 ^gtr -Sm 4 ©X!i4 -5 HSig* ^ - ju©ss 
JS*Sr * <3 > L -r 6 nfc^ts©«ffi'JEi5i± 

-l.m2©Ig^rWLri,i?>©-C. II3©X^©*IS$-C 
«<t^tO, fie*©J;^(C. :^t/£*>©5:WDtM'^iSL 

[0 00 8] ^fc, T-«sisi±©^gt». mmmicmi 

[0009] B»*^ 2 tCiBtS©^|g{J , ^ 2 ©X^{C*J 

ws^#4ST-©«-iii*:x y h-c»i8t-r^.it^3i 1 kib 
fBLTi>^,©-c. K«-r^fi-^«^=-i5]±©m»ft!j^f^igi 

4«>. t«J^(*^P«k©«flWS*«Tl*fi«©#-rSlia<i:C> 
[0010] 3 tCiBtS©^^«. H 2 ©XSiCis 

1 «ciBifi©il5^jfi^y :a -JV©SSjt7?ffi-cab 
WK:tt»i!i3nt:c>!&t,>©t?> »3©x®t?fcr>«:Sai 

Kl^SSn, II3©X^K:*}1^^||1 ©tj|S©«lStt*5 

[0 0 1 I] ti*^4CCgBK©^Hj(j^ ll3©Xli(c4d 
WSf>©^SB#(c«. i'©f>,ti3 €>i^5> F f^-Sr 
9cic^miiii>tthic. tf>©WSB#k:iJi'©f>j; 

©il!^jS?*-:^*-;i'©S{3g:)?-ffiT'$)<9, c©J:^^i:mag 
[0012] ff^5 fciats©^B^©^ 1 ©*is«, It 

S&<i©^S®*|5lB${CtJ|j£-rSfl^]S 1 CCgBtUOig^jg 



(4) «M200 1 -a 1 3 224 

6 

[0013] m^m 6 «ciB*8©iiBj«. i tciaig 
©iSSrg*i'a-;i'©ISji:^«:*it4T. m4©xs© 

f^fC. m2©^S?:tT^)||5©Xfii. C©||5©Xg 

xg«rwrsisi^«*i^*-^u©i?is:)^r«>»j. m>^ 
«:u/dg. ^W«:^2©<^?rtf-DTt»?.©r\ tttfe 
©^-L/i:iiS^jg*s;*-;U*5»6n«. tfc. C<Dm 
^iSti^a-jHJf— f>5'gia^)©'C. iSa'v.©ffl* 

[0014] 11^:^7 K:iBtg©l6BJB. ^-©lIgg>'S^ 

Si, C©^«|5]±*saitSLTBfiS$n-Si<i:«>{CM 
mmicm l ©illig(cS^$ti:^A#^;£:e9:(f ^ 

fc{c, c(Dm-^mi-itmmvxm^stitcfik<D^mm(D 

^2 ©llK(C«filS tlfcffiflWS©«#4SS^<!:-(*fiS^3 

Xg i . c ©^ 1 ©Xfi©f^«:^=-Stg(c^TSBp°o*^« 
20 •rS»2©Xgi. C©^2©Xg©««:. UIB— 

s n/ctjia^«©<t#«B=- 1 mm-ir s <6©^s«© 
ft-^^T-i ^BuiBiK»s©w^«:g9:w i^titcmmsn^n 
oxmMi.ffjic^m-ri>m3(Dj:mt. c©m3©xg© 

ate. S!fgB^F««©m#^i^^c*lSr^*©h•>;£^gs 

iixi^^'n'im4(DjLmt. c<Dm4<DxmomK.. 
*^ e>^Bi-r 5 ©x^* wr s * - ^u©S!! 

M^^-C* . H 1 ©XS'C^SffipI±©«tffiiM-C©« 

30 •&^3©xfi«:Wfriia©r. Kg«$xii-c&2)04 
©xs©«iss T"? - h ^^J-c^T ^> c i *iojtgi 

i.. C©J:^>«:r.2.Ci{cJ:0. T«S©<i>t'^©^flI 
«. l|4©Xg©gfcitc»3. fit*©<fc^tc. »i(IL/c^> 

(D^nam^m t -r «i3£-r a c i «t < . ^ssi lt « 

m^(Dm^^txn'>ci:i>ix^^<Dx. fiastctk'^ 

[0 0 1 5 ] ^«|5l±©^l8t«> MWffitcgW 
6n/cft#a-7-«:i[SS^WfC^SfL/Tt»2.©r, SfjR 

40 ©WI^BSfip^sefellSti^ iSffilS^t*5H3S-C&-5,. 

[0016] n^Bicumo^mt. us ©xgjc*} 

t6©iSMliS*i^*-;l'©S!{jS:&ffi-C*i3, Xll-^F-C:^ 

«iiori»2>©-c, B?sr4«#«g^±©«^w»iit*i 

[0017] ft*]i9 (ciai£©^Bj«, ^3 ©x?iK:*5 
50 Sit*:i7«:gatS©SS«*e;'»-;u©t3Ji:*ffiT'* 



[0018] 1 o^csm,o^^n^t. m4<DJMK. 
J:»)*>«-c«riBd'v> Kt>«:ttiBi$-&-5)i«*]l7K:ie 

[0019] 11*11 1 1 icim<omMit. WAcoxmic 

[0020] m^m 1 2 tcisisoD^B^tj, m 4 ©xiik 
fcws^ittt*. m^<o^m(Dfm^f-icMLxmm- 
cMmix. i:->iivs.uxtsMmm:mm$-^^nnim i 

1 «:istg<Dil5®ig*i;'^..-^KDKjt:^-c*"3. 20 

[002 1 ] §1^ 1 3 (C§BiSCD|%qS». iK£:SCDM^ 
i:^Mi><OX\ ^V>^--)l'tLXaM.l>:^^^MlctJii>. 

[0 02 2 ] nnmi 4(^smoHmit.. 7. 30 
>)i>mm-§ri><Dx. isss*'e)^tg«:^sii-r2.<i:#, 

F dr - ©^Baf*WSi5^«: C (0{f\-t)i^mM&m^ ii C 
iW)Q:<, d'7r?4'©^*B6ih-r-&Ci*iTC*S. 
[002 3] 1 5tCiat!(®^?g(3:. ;^ U 5* h-c» 

tti-r2.c 4»«cc>©t?. is^js?-ts;»-ju©/j>®^t4ia 

SCi*tr*S. S/c. T-S«©t^3NHX»3*iS<feS. 
[0024] 1 6 iCiatS©^B«i*, K-!r - 

^©ffliffiB, ^^BKjf^Tfflffi^rJfJfiSU/cfSJjt^l Sic 

feis©is®jg*i?:x-;i/©u{ii:fra-r*ip. tiffi^rff^ss 

•r 2> C i (C J: 0 5^- Jl' F -Jr - ©a®S*5:^ ^ < 0 . 



^182 0 0 1 -3 1 3224 
8 

tifiX^i,. 

[0025 ] 1 7 (CfBtS©|%Bg«« ^»S©^{8 

Xil{ilBl^3CJ?:ffll^t:^»T-r2>ii*>tC. C©|iIK30{C 
<k 0 i^- Fdr-;<©ffliJB{cfflffi=S:Jg)iS-r ■S.Si*^ 1 6 

«:iais©flsjajg?iti;^ -;i'©iSj§::^-c* o . li® Sr?^ 

[0026] 1 8 «:iatS®^?aW. t'-Jl' F^r- 

F«g^(ci|iEa{^wrsit*3ii 3«:iE«©iS^as[*i?» 

-;l'©iJii:&a-C*f3. C©i'-Jl'Fd7--;^©JT-feft^ 
tcJ:-o-r^-r-&>'-«U©/c««)> i'^^F^^ioratcffitPJ 

i^x% . c ©KpaK%fflW3i^-c:^s& < ^^mimmt: 
mhini>, tttc. MyBi[^stsfflijffi©rtwcctaLg-r^>{: 

<!:K:«c*©-C, ^tg|Sl±©{Sllt*3*<-r2.C <i:*J-C 

[0027] 1 9 CCfaiS©^?g«, i^-Jl- Fdr- 

:^©5^Bic. v—^^xmitin^l SK.%^(D 
^mm.'^V^ 3. -;l'©«3g*S-C* «3 . ©^«®ffi 

ccj:2,fi5En5tc©r. »c»a^-ct)Sa{c^En-c^ts. m 
u-if3testcj:se$p*©-c, #-c«!r>rtm?LS 

[0028] 11^ 2 0 tCiE4S©^?8«. IS^^ 7 KIB 

«©il5SjS?-=ei?a-;i/©S!{ji:^&tc*ji>r. 
-}\'<ommi3mxib'o , <imcL./cm. 

MJt— f>i/3*a^©-C, ^g'^©®*ii*'5a^*5|Sj 
±-re, MiC, 7— f>i/-rS©-C'gil*i^Bi5i:*. 
[0029] i»m^2 1 «:gB*S©^IS«. I5l— ©I18S^>- 
if - >3WSW 6n-& <!; i (CUSEftJ^* L fc«»ffl©T- 
S«i, C©^S«|g|±3&iaffiL/-CJgR£3nSiitlc 

K:fi^FaiJa*ii«frsm i ©xgt. c©0 1 ©x^b© 

mc. l?iB-T««{Ci^-;l'Fdr-;^)&JfA-rS^2©X 
fit. C©ll2©XS©^tC. liriB^«S©ffliJ®=&«]Bi 

LTMiB^«=S:«?rlB!S»ffi*>6»l8-r 3 ©Xg* 
Wt-.SiSS?e*y^->'l'©Kji:?3ffir$><5. V-iPi^- 

htXfiS-Ci^-Jl'Fer-x«:tft#2.Ci*5-C#-£,©-C, i»t 

*/c> ->-;t'F-5r-X*1^5-a-C*.&©-C. ^t^^-Jl-t 
[0 03 0] 2 icgB4J©^?gB. ^Sffi©ffliM 



(6) 2^68 2 0 0 1 - 3 1 3 2 2 4 

9 10 

^(fcmwis tifcm^m 2 1 tcieiscDig^i^* ^ mumw. 2 1 <owmm^^ 0 . c omw& 2 1 « 4 ® i 

^-^mxh^. ^Wim>^W{m\ti^-)^V'r-::^X^ i^cCoTC^^o CCDSSteS 1 91nimx94mm<D 

t^ffir^OT. SS«:6ie>T-Sfi*^^l'r-5><t#. ^1'?B^ra^^L/> 6. 5mmX5. 3 mm 

m(Ofc^(OJ}mxt^-)VY^-y^l^1^^%^^^i^Ct cr>^SS2 2*M 6 8 {iajgUTf^^^nr C^^o CCD 

[003 1 ] lt3R3S2 3 tciE4Sa>»l««. .-^-SfiO^JK S«:?i^.t-S:^cJ6cDv-i!7r&*c 

ffiii/-Jl/Ker-;;^(DfflJffiii*IB^U<^i:SJ:^tc^0B9r [0 0 3 8] CCDJ: ^tcJgfiSS ti/dHSffi2 1 403 tc 

[003 2 ] f«*3g2 4iciB4go[)^HB«. i^-;uF^- - b^iJ^jToTi^^o co^m&f^m^mi^x^t. ^mw- 

TsO^mu. ^®iCj:b^TfflM4?f^fi£b/ciS^:S2 3(C 8-2 2 0 94 2-^tcSU<i2tSSnTl^'2>« Uii. 7. 

tm<mm^'^v^:^->\^<o9mi5mv$y o , y h 2 5 w^fi2 2 cDm-^SB^F^m^wt^^Mrn 

<b:?)^r#^o 20 [0 0 3 9] ^4(3:. llfiS2 lO^S&¥®0'C^b'2)c 

[0033] if*3B2 5CCi2tgOO^B^{i, ^SSO^Jflt ia46C*5Ci'r. iSStS2 1^(^^-J5^^\^fc^^2 2 

i:mmmji^m^^xmirhtthi.c. commit immm^^tixii^. c©TS«2 2©8s««sffi 

K>r-X(DffliJffitCfl®^l:?B^"r-2>tS*^2 4 2 1 <mmmWL^ fltd&^^2 6 CCji*S$nTC^^c 
CCiStg(D]^iiig^i> :x -)\^cmmrmxh 0 . *Iffi€:?fJ [0040] 27. 28. 29. 30 i*M"^S^-C* 

[oo3A]n^m2^i^ctm.<Dmm. m2(ojMt 3tsaiffflM3 4«:sttf)n/cd/^>F^^^T*)So -eu 
m2\i^Ltmoi^m^'^i>^-)\^(omm'f5mx^^\ u~ 30 m2(DiniK364jgx{i^s^-28icg&^$nrc>So_ 

53'SllL/c*>CDi$:Wa'at-<ii:t''Ct^-r'6C S/c, ^i-^ig^2 9{^/^•a^->'Cl|3CD08g3 7 3S:S'T: 

«!:^5:<. bTttSJ^om^St r^-^V- m-^iST-3 0«:«lK3 nrc^S. 

F«rt7^ C <b:*iT# -2)0-^ tS^cat'^T^AcrHft^ra [0 04 1 ] 2 5«^tg2 2 (D^fflJ®3 1 tCvS 

*5^w^Mtt3&5«L'<i^±'r'5>o oT^-<^'>:5^r?&«;$n/c;^y Fr«)D. PD^^^ 

[0035] n^m2 7 ^iattor)»?8», v-iu F^- =m^2 2 tci9t:f 6 n/cd-^T- 2 7 <h 2 bmfm^m 

Mt^xn'i^m^xm^'^tii>tti,^. ccoin^tk ^2 2t3ot^mm)^c^w^m^^^n^\^x\.>^o 

t:&iDi(c«TOffitfx$fOtttfSR*JgfiSb. ccoSfOfttf c©<fcO«:-^iK2 2<D«(lJffi3 i rsm««:t»g|$n 

>FiS^^c¥Bg«C:fr-2>fi*^2 UCiBtSOlS^lS^i^ JS^n/ct^l^T. fi-^^^2 7. 2 8. 2 9. 3 0tca 
3.--;KDS[jg:&ffiT*0. C<Di^-;l/ F^->^CDrr^& 40 HtCfi-^^S^br. VCO^rttf'fSiiSC <b*i-Ct 

#(cJ:oT^*r-2>^^••Jc^)/c^^). Fig^iOPaccBK -Sc «c*3. 2 5W;^'; --^ F-C«< . mT-fc-oTfeai^ 

$n^<Dr. MmmKm'^^<tj:^tti^i^^mu^m So ii5«. K«-r^^«2 2(DSp^m:^iar«>s. 
*5{se>n^o */c. ';i3:^igfflijffiortWjK:{iS"r -2) [ o o 4 2 1 ^ 6 mi (oi^^xmmr h^^mrc 
ctt^u^(ox. ^^±(owm^Wi<r^ctt(^x H6(c*5i^T. z^\msMx^^. c(onm^ 

mm^^^^^AL'^'^^CtifiX^^^ 3 8^c«y'?^:t!r±:&-v«l&$n/cf>3 9:<^s^$n 

[0036] WT. HEW:S^C^r*:^BjCD||*£CD?BJg -SifttC. CCDf> 3 9<D(i#»^3^S*:(*4 0 CC^ 

4lft?ST-5o i^$nTC^-2>a 2 l^fflStS-C&O. C<DaSffi2 1rt 

[00 3 7 ] immmmi) \^xr. vco^-mmm,'^ icu^U2 2ifi^i&hxwi^htxxK>^^ ^hx. n 
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7. 2 8. 2 9. 3 0(C^SL/cO«rjlftC//cOr^. 

[0043] ^/c; 4 UJT^S 2 2 ±tct8g 3^ n/cS 

*gSS2 1 tc;;^ »; h 2 5 ^Sr^W^C <b^J: 0. 
n/c^«2 2^l/c:b^nfC^J:^tC}f$;ir*5D. fc*> 
3 9<i:fi^5g^2 7. 2 8, 2 9. 3 0 <b COSM^filSI 

rt^tthi^c. T7?:<^^e>^3:>'^'^r^^l&§n/ct•>3 9 

J&^i^-r-SCDr'. b->3 9«5illtC^-^^2 7, 2 

8. 2 9. 3 0K:^ST^o ^ifc. C(0«^S«gCD±T 
^it^cLTfcac^c coj:^^tT. ^-?ij^?f5«;$n 
iTc-^-aiS 2 2 CD^*i*^t> ^ i ^XCD^iJCD^SgCD^^ 

[0 044] CC-r. t*>39CD^ft(^. i'COf>cfcD 
fc^feCC y ^ > K f> ^m-^Sg^^C^g S ii- ^, i <t f 
>3 9<Of8tIftB$«. i'CDf >J:*3 4>S(C^^>Ft:->^ 

[0 04 5] f>3 9tiJi3e$n/c^S^2 2 0D 

[0 04 6 ] mi tit. iS^ig-^eS^^-JPi LTCDVCO 

©HBSs-c^-S). m 7 cc*jiiT. 4 2 dt^mm^x^ 
c<D^iiiiBg4 2w. mmmnx:fjm'=f-4 3iy^fbA 

->r?g«ssn/c-f c(0'<>^^di4 

^^4 2{t§mmi4 e^cjiift^n. ^mmt}^^4 i 
ti^hm-h-^fx^. 4^\%'mMKf}W^xth^. vcom 

StiSS # ^ ch . $lliaim#A:t!ffi^ 4 3 iiii^ffi^ 2 7 
*tJ£U. »ffiUJ:^7iSg-?-4 7«^-^^^2 8«:*HJ;o. m 
iSA:tl5ST-4 8iifi-^igT-2 9^C«i^;UTli-2>o */c. 

[0 04 7 ] S8 IS. LTCDVCO 
/PLLOIdIK^X^^, S8tC:foC^r. 5 0i3:VCO 
UlSSr^O. 5 HiPLLElSgr'&O. 5 2«C2-ysx 
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tH:^?5 3«PLL[pIB5 1 (0-^<OX'nh 4\^Kti^ti 
^ <!:*{Cffe:&(DJt«A*5 StCWfi-^iSB-S 6:0:»6*S 

5 6 aWD-^N-X^? ^ Jl/^S 2=S:/M^TVCOIslgS5 0 

cy^vmwm^tfx^^^ y + 1- T^'y-r K 5 7 

SMStirC^^o J^/cCCDVCOElgS5 0cDffl:t^5 3« 

m^^^h^is^hm^-^ti^. 5 9ti>'^*^->r?^5S;$ 
^liliiKcD ^ > ^J'^ ^ > X ifss-r 4 1> * . 

10 [0 04 8 ] J^±CDJ:^CC«jS&n/cVCO/PLLtC 

fi^^e o;^^^6A:tf§n-5>7=^-:>M-^tcfito 
r^'^ij + i- 5^:/y^^3}-^K5 7<DSS*^{tS#r. fi 
-^^-5 8*^6ffi^?$n^ife^aiiF^i^*^Ebri^ 

5« C<D|ilggtC*$Cir{3:S7(DVCOiJ:b^-2><b/c< 3 

^om-^ffl^;^^T«s 2 2 cDsmra 3 1 ^mm ? n-s c 

8 0-8 5 ) ±TliffiiJffi{cet:f-5»Ci;0SMSr* 
[0 04 9];^^, m\^m\^^XXLirxhom'm0,^l>^ 

T, u 7p-6 3 l/r^^a5n°n«r^rcD^«2 2 

30 tK^ 0 6 5 ^:if ^^c^XtCT-SlS 2 2 CCilig^& f> 3 9*^ 

6«*&uri%ii^ifi»*«i«^a*<*4 0 xmrnLtjii)^ 

^, C(D6 6©Xfi«:^lCDt^S<tCi^^o yC6Ci5fe^6 7 
%?foT:;2^e>. e^-;VF^-;^%IS#6 8. C<b->-JV 
F^r->^(CS5^6 9^-2)0 ^U'C^y-Ai*^Ba^K¥7 
OUry :7n-7 1 CCctO, T-S«2 2i. ty-)V\^^ 
-Xi^S^r^o CCD<:fc5tCCC07 loxii^ra- 

40 [ 0 0 5 0 ] -eur. A('Cim^2 1 *>6^StS2 2 
<i>}-CC»S!| 7 2^-5)0 t9^SdL/c^S«2 2 »«»M^cm 

^^7 4LT<S^7 5t*-5>. 

[005 1 ] (|ISSO?g.^2 ) IISS(DJfJSl2 CC*5liT 
fit. ^<OBmi(iCioi.^X. T-®«2 2*»Siib/cfIiC 

^f:bn^li^s^r«^l:^iu/c»2co«^?:. ^s«2 
50 ^mm^j-mm<ommmxm^i^(^^mvxi^^. 
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[0 05 2 1 ^j^cfc^, c(mm:mimQicni-rj:^ 

»^K©t«:SlT^^•$->9^J(c:F«^^Ct-*C i fcDJtg-C* 

ifc. c©S{i5{coi,>-c«s 1 0. SI 
[005 3 ] -Ac^xm-cm&mc p v -A^m=S:epm i 
0 3Lr. ycky7o-io4<F%iibT«^ 2( 

[0054] ^Stg©fiUIiJMiS: i^>yT^ 'J 

[0055] '^tC^^S{c^y&=aOf>*>6«M*« 

7©Xfi*Sl©t^|^i|,j^. 30 
[ 0 0 5 6 ] -Xlcmi% 1 O 8 =S:n-pXi}ylb , i^- jt- F ^ 
10 9, COi/-;!- h-^r-xtcfiSEpi 1 0^ 

^brd^y-Ai^ea^^:?! i i lxwo-i i 

^. «iJWJ:£mmB«Jitettfl6©*IS-C*2,m2©«ISl 1 
[ 0 0 5 7] ^Lr. y:CC|l««*.6^^g%<iK-K::9. 

ail 14-rs. »s«3tifc^^««^fi)Esn/cvco© 

tmi^tO. '^K:c©VCO*-5^-h->4*'l ] 5 LT« 
1:1 1 et^, C<DJ:^(,cm2(0^] 1 3S-C©Xg 40 
*7-i^->-n^©=gag<;5a:*?T^t©-c*s. fif^ 

[ 0 0 5 8 ] 1 0 «, *{6©Jgj»2 «:*JW«,S1S« 1 
2 1 ©Sgp©ip.ffis-c4,i. 1 2 2{J^^^e-^4>0. H 
ife©jgsii iisi^jaagi 2 iF«gjciiiK3nrt>^,. i 

2 3(JiI*SgBT*0, 12 4it^'{iy>ifT^CttCj: 

2 2©m^«g^;s:^a<jjc»i§i-rtiim 
t»©-c. j«-c*oT«>m>. fiL.. c©ti^(c«a|-c^F 

ss 1 2 2 em&mimufmtts^ic^mr «>!£f>s*s* so 
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[0 059] El OtC*jC^-C. 1 2 5 ~ 1 3 2 {Jfi-^^S 

2 2<Dmmm i s 3 twusm 1 3 e 

icmi>btiX(,^i,. tfc. 13 4 {JtSffllJ® 1 3 3 (csw 
6*a/ci/7>K^-C*»). 1 3 5tt«HIISl 3 6(CS 

T-125W. ^-;f->T||l©lIgSl 3 7{C^S*i-c 
*J«3. C©||l©|l||gl 3 7{J>^•$_.>'CII2©|5^|^S1 
3 8?rS-Cfe#®^^l 2 8(Cg^3n-Cl,^S, S/c. ft 
10 1 3 0 Wm-^t - :^-c^ 3 ©HIS 1 3 9 it^xm^ 

^1 3 iicmmttix\.^i. 

[0060] $;fc. 1 2 4(i^^««l 2 2©MffliJMl 3 

siciQ^xif^-»ifvms5istitc^>jy hxi>K). m 

1 2 5 tm^n^ 1 2 8 i^m^fiflfCi^ 

[ 0 0 6 1 ] El 1 1 ^^-s^ 1 2 2 ©«ifl?Ml 3 6ifi 
«©S|5»ffl;;*®-C*5, tSIMBBl 3 6CCgW6tlfc^-»U 
-^-;H 4 0, 1 4 1. 1 4 2©W«-C*-5T. J8ffliJ 
®1 3 6©:^(fij^x> K5;U-C^fJl 4 3 LT. K^-^ 
20 ^^-Sfe 1 2 2 1 3 6 X^ffJiC^m L r t» 

^. ^fc. 14 4. 1 4 5W*«|««rS^S«l 2 2 
|S]±©^S^_>f^,f3, C©WJ®1 3 6T«, -e©^S 
*->1 4 4. 1 4 5«ra»S§-arflSvfi«,tc^|8t§^-^ 
C©C:i{Cj:«3. m-'<f->14 4. 1 45{C 

iiiDm#*ie^$*a^fe©T*^/ci fbia?sige<j(c 

[0062] ^^SSl 2 2«:^SlIl 1 4-r-£.i#W. C 
©«JffJEl 3 6tC?&-3T* f 4J--C^»i-rS, C 
30 ©ilffllMl 3 6«:SoTV««rJi5fiSL.t*il,^-C. :9-«!|-r 

(0063J C<D^^IC^S^1 22(i, Sfflijffi 1 3 3 

<t«i{ffi!iEi 3 6xm^mic^±(,c^mstixi,^i,. u-o 
X, mnm^i 2 5-1 3 2tB(»-r*^sfii 22*^ 
hmmic^m$ti?>(ox. ^m^i 2 2i)imm^i 2 

1 Jcjitesp 1 2 3 ra^s n/cttfis ( i^- h -c. 

2 5*>6 1 3 2«:«#%«^l.T. VCO^ 

i$K.bfct^tm c^f^xmi $ *afcs®±© V CO© 
0 c'b<DiC'D{,^ximmi:iefi6{tti>. 

[0 064 ] -AiC, C<Dlf-»m 1 2 2 {C»#«,J^-^l. K 

5 0ifi5Epcc'3i,»rsiBj-r.s. c©>— 

Jl'Ker-;:^ 1 5 OiiaEnCCoiirtJ. jafe©JgSll-cfc 
PI«-C*^,. 0 1 2«, IBSffil 2 1 JC}^eS$n^^>!7 
©?«tSl 2 2{CJ^-;UK^-;^ 1 5 0*M-l*/t^S 
r**, 15 1 it^Sm 1 2 2 (Omm 1 3 3 iCjgJiSS 
iifcff'y^ h'^^ 1 3 4 (C i; V n -X^mtil!) s titcm 

•c&i,. 0] 3«. "^(ommmxsii,, Bsm. mmmi 

2 1 ©;^ M 2 4mt^mm.^titci/^iy k4s-? 1 3 

) 4{Ci^-;UK-Jr-;^i 5 0©«ll 5 14i'iJ-A5|£ffll 
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[0 06 5] S14«. ^Sfil 2 2(Ct^-JUF^-;^ 

1 5 oi:m^xmmmiLfctk(ommm'e>> cx'-jvo^ 

2©«ffiijffil 3 3<D^»rffir&0. 136a«WMl 

3 6o^»rffl"c*^. :^m<ommvit. commmi 

3 3 a. 13 6 a ii^-JU K^-;^ 1 5 0 (DW 1 5 1 CD 
P5tc«, 0. 077-0. 1 SmmCDraPai 6 1 lO 

nrci^o ip^. ccDraPB i e i ©i>/ct:fWKM 1 3 3 

a. 13 6 altiy-JV 1 5 Q (Omm^Wri hf\ 

SSl 2 l:^P6^tg.l 2 2J|:^iiI-r^it. ^mt^ 
Jimxiy-)\^]r^-:^ 1 5 0«:SJ&{^l:f^c i*s:^cci„ 
C<D5^Hi3!^^ii>^cCl^i»SiI^5>--;U K>Jr-x l 5 OOMM 

[0 06 6] */c. ISgSl 2 I<DC?-:J?i^--httg|t? 20 
>>-;UF^-:^ 1 5 0JSr1»#-2,(DT\ ^y-A^ffll6 

4. 1 3 5CDS5®gi51 3 4 a. 135a^^Bai6 0© 
jaSJ 1 6 0 ad5^-E>CiCC3^j:-2>o 
[0 067] CCDcfc^CCbr. K^-:^ 1 5 Ood 

BPl 5 1 i^^>F^Hpi 3 4. I 3 Si^fflfll^l 1 
5 $ n^^fctK ^SS 1 2 2 <D^K® 13 3a. 13 
6a(iBPl 5 1 JcO^^fflL-CC^-SCD-r. 'B?(l^5^;b^^*Dt5 
o./ciLTfciJ/'^> Fffi^Fl 3 4. 1 3 5 iBPl.S 1 i 30 

[0 06 8];j^tC. 1 5 0 iT^Sl 2 

2 iCDK^^CDflSlCD^^J^IttBJ-r^o i^-Jl' K^-X 1 5 0 

S 1 2 2 rtk:^|gia5D°D5!)^^ o/c <b LT 4>ffijgitttB«|S]± 
•r^o Cti^^^^T-SJ^cib^. 2 2©fli(8iJcBl 

3 3«:^^i^>^^T::^';--. H 2 AOTii^^lCt^-^JVY 

1 5 0Cr)ffliJM(C^-^f»^<D7JTfflS^:^^-rS 

C£ dart's. 

[0069] C<DC<!:CCJ:«3. i^-;!/ F^-::^ 1 5 0 O 40 
/c, COct^^C-rtlt^T-SSl 2 2co^KfT® 1 3 3 a« 

F^-:^ 1 5 o(ommt^hmm'r^ct}ixti<n^ 
® 1 2 2 (ommtw\~TMx(onmm^m^'^mtti 
omm\mm±w^m')x fcAc> -HUH/a^T t a 

[0 0 7 0] fS/c, t^-JbF^-;^! 5 0«. ^1 5tC 50 
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in-r^t^CC. ^^^1 5 3{C^lltR C/y^^^E) 154 
^tSi*. fT%ftt#>5^1 5 5«rTS*31*TtT%aCi/c 
fcOT$>^. COi#. ^W«l 5 4C!>fT%ft$SBCC« 
1 5 6*5^r-S. 

[0 07 i]:>:tc. a 1 6(C7i^'rj:'>(c. c<Drj%ik% 

:5rfpJl 5 7(Cjf0fltfTjf0fttfgpi 5 8*JK^L. c 
©JrOftCfSBl 5 8 CD3fe«gCCKl 1 5 1 ^^^hXt^-jV 
F^-X 1 5 0«r^^$if^o C(Di^-JUF^->^ 1 5 
0^^® 1 2 2<Dd^^> Fffi^l 3 4CCjfA'r'&o -e 
^f^i. >'^'y 1 5 6CD/cJ?)^^>F^T-l 3 4CDIIffi 
1 3 4 a iJWl 5 1 iOr^CCRira 1 5 2mi^^ti^. 
COMA 1 5 9 (Ofc^ »; :7 n-jftrSHS tiT^fflti^ 

wsmm.x75mu<^Fmi^^^'^tx^ctl^cu^. 

KST^^KtBl 2 2ffiiJ'N.W^N'y 1 5 6«?^Uil/^cCC^<Z) 

-c. ws-rs^« 1 2 2 io!)pa<z>E§itt«:/h§ < -r-sc 
ttf^x^^^ ifc. ■mmm'^t^^-)\^(D9\'mf^M'oxh 

[0 07 2];>:CC. CCDt^-Jl/F'5r-;:^l 5 0<D?5MtC 

tfc. }^-ir-^tj:(OX^xmr>Xi>m9L^Ctmj: 
[0 0 7 3 ] 

c0SicDxg<D«tc, Uie-»^$n/c|tfia^ 
immmcom^ifcm-i htitc^i^s^^mLxm^m^iC^ 

soisffiij® T^Bi u xnrm^^im^Emmm^ h^m 
t^m4(Dxm^mr^Mmi&^i^z.-j\,(DW&:fj&x 

m^^LX\.>^<DX. ||3Cr)Xfi<D^SSrC7-i^i^- 
fif*OJ: 5 (Ct9^«db/c<><D^|lO'Sfe-<e:U TWIST'S i 
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[ 0 0 7 4 ] ^/c. ^«S[^I±(D»Bt«. mtSMicmi 

(0 2] El. WS«^i^^-jU4Jg^r-2>aSffi<D^ffi 
M 

[04] 1^1. mm^(os^(D^mm 

[0 7] iri. ^mm'ti>a.-jvtLxo:>vco<ommm 

[0 8] 1^. Mmm'^ty:x-JltLX<DVCO/PLL 

[09] *i%?ico*j6(o^,«2 {c*jt:r ^mmm^tiy.^ - 

[0 1 0 ] im. ISSSCD^gpCD^MEl 

[011]!^. iasfirt<D^«©ep^A0 20 

[013] PI, SSBtKMS 

[0 1 4 ] EI, i/-Jl. K^-:<«:«#/ciB/giS^tx^- 
;l'CD^M0 

[0 1 5 ] El. }'^-:^^m<ommmmm ^ 



CIO) 2^682 0 0 1 -3 1 3 224 

18 

* [01 6] El. iy-JVh'dr^x:S:i&^tcmmm^-:yc.^ 

[017] ^(Dmmi&'tty^-'juiB0,r^mm^(D 



[0 1 8 ] El. i^^(Dw-mm 

[01 9] E). SSa?^>^^-;l/CD*4!g0 

[02 0 ] El. ssscDsappEia 

[??#CDIft5l3] 
2 1 S»® 

2 2 

2 5 :^ U h 
2 6 
2 7 
28 

2 9 

3 0 
3 1 
34 
39 
40 
6 2 
64 
6 6 
72 



mmm 



[02] 



[03] 



[011] 
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